SUMMARY The concentration of IgG and IgA was measured in the supernatants of peripheral blood mononuclear cells and of cells harvested from the intestinal lamina propria, which were cultured in vitro in the presence or absence of mitogens. The lamina propria mononuclear cells were harvested by collagenase digestion of macroscopically normal mucosa from 10 fresh surgical resections for carcinoma. Secretion of IgA in cultures of unstimulated lamina propria mononuclear cells greatly exceeded that of IgG. The addition of pokeweed mitogen increased Ig secretion by cultures of peripheral blood mononuclear cells but decreased Ig secretion by lamina propria mononuclear cells. The addition of concanavalin A suppressed Ig synthesis by pokeweed mitogen stimulated cells more in cultures of peripheral blood mononuclear cells than in lamina propria mononuclear cells. Cycloheximide inhibited Ig secretion by more than 90% in cultures of peripheral blood mononuclear cells, but there was less inhibition in cultures of lamina propria mononuclear cells. In the four unstimulated cultures of lamina propria mononuclear cells examined, over 75% of the Ig was secreted in the first three to four days of culture. The results indicate that lamina propria mononuclear cells are refractory to the inductive and suppressive signals of mitogens, and represent an activated cell population which is committed to Ig secretion before being cultured.
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Methods

IMMUNOGLOBULIN SYNTHESIS in vitro
The cells were cultured at a concentration of 106/ml in culture medium composed of RPMI 1640 supplemented with 10% v/v heat inactivated fetal bovine serum, 2 mM glutamine, 100 ,ug/ml penicillin, and 100 units/ml streptomycin. Each culture was set up in a microtitre tray in five replicate wells, each containing 200 ,ul of the cell suspension and 25 ,ul of each mitogen. The cultures were kept at 37°C in an incubator gassed with a 5% C02:95% air mixture. The culture supernatants were collected and pooled after eight days' incubation and stored at -20°C until the concentrations of IgG and IgA were determined by solid phase radioimmunoassay. All the cultures reported in this study were viable at the end of the culture period, as judged by the ability of the cells to exclude trypan blue. To stimulate immunoglobulin synthesis the T cell dependent B cell mitogen pokeweed mitogen (Sigma) was used at a final concentration of 0-1 ,ug/ml, and to measure inducible T cell suppression con A (Pharmacia) at a final concentration of 5 jig/ml was added to pokeweed mitogen stimulated cultures. In preliminary experiments, these concentrations of pokeweed mitogen and con A were found to provide maximal stimulation to peripheral blood mononuclear cells. Cycloheximide, an antibiotic which inhibits the synthesis of protein in mammalian cells, was added to some cultures at a final concentration of 50 ,ug/ml. This concentration of cycloheximide resulted in maximal inhibition of immunoglobulin synthesis in preliminary experiments. The use of this inhibitor allowed the determination of the concentration of immunoglobulin preformed in the cells added to the cultures, as opposed to that synthesised in the cultures. Initial experiments using peripheral blood mononuclear cells indicated that the standard error of the mean of replicate unstimulated or pokeweed mitogen stimulated cultures was less than ± 10%.
STATISTICS
All results are reported as the median of the group, with the 95% confidence limits of the median in parentheses. The data were evaluated using the Wilcoxon's rank sum test, with differences being considered significant when p<005. ,ug/ml (median, 95% confidence limits of the median), was not different from that of the peripheral blood mononuclear cells, 100 jig/ml (p>005). The secretion of IgA by lamina propria mononuclear cells, 700 (330-1520) ug/ml, however, was significantly greater than that by peripheral blood mononuclear cells, 148 ,ug/ml (p<0.01). 9 In our cultures, which were incubated for eight days, the secretion of IgG by lamina propria peripheral mononuclear cells was not increased compared with pria mono-peripheral blood mononuclear cells, but the ithesis and secretion of IgA was increased, although not as cretion of markedly as reported by MacDermott et al. These for lamina differences, which are of degree only, may reflect of it being the differences in the culture period used, or slight iitogen and differences in the culture conditions -for example, n immuno-the batch of fetal bovine serum used to supplement ononuclear the cultures. Lnd contain synthesis, and occasionally was suppressive. In the ximide, an experiments reported here pokeweed mitogen y over 90% induced a larger and more consistent suppression of cretion of both IgG and IgA synthesis. As well, con A, which ononuclear induces suppressor T lymphocytes,"' suppressed ecretion by immunoglobulin synthesis significantly more when has been added to cultures of pokeweed mitogen stimulated clear cells, peripheral blood mononuclear cells, compared with )en, do not pokeweed mitogen stimulated lamina propria monoinoglobulin nuclear cells. The lack of effect of con A on urth day of immunoglobulin synthesis by lamina propria mono-nuclear cells is further evidence that these lymphoid cells are activated in vivo, because suppressor T lymphocytes generated by con A act only during the early events of priming."
The suppression of immunoglobulin synthesis by pokeweed mitogen, reported here for cultures of lamina propria mononuclear cells, may also occur in cultures of peripheral blood mononuclear cells. Most commonly this occurs with the cells harvested from patients with those diseases in which the peripheral blood mononuclear cells secrete increased amounts of immunoglobulin in culture. Thus pokeweed mitogen has been reported either to have no effect on, or suppress, IgG and IgA synthesis by peripheral blood mononuclear cells harvested from patients with Henoch Schonlein purpura and systemic lupus erythematosus,'2 13 and to suppress IgA synthesis from IgA nephropathy13
and IgG synthesis from alcoholic cirrhosis.'
It is not surprising that B cells harvested from the lamina propria appear to be more activated in culture than those from the peripheral blood. Although the gut acts as a physical barrier to separate the enormous potential antigen load in its lumen from the tissue of the body, this barrier is not complete. Macromolecules and micro-organisms are capable of crossing the intestine and entering into the portal or systemic circulation, either via the ordinary glandular epithelium which covers the villi or the specialised epithelium which covers the Peyer's patches.'5 16 These antigens then stimulate the B cells to secrete immunoglobulin. In germ free adult mice the density of IgA plasma cells in different parts of the intestine is on average only 10% of that found in conventional mice, suggesting a causal relationship between the presence in the intestinal lumen of living microbial flora and the development of cells synthesising IgA in the gut mucosa. 17 In man a substantial number of the plaque forming cells recovered from the intestinal lamina propria synthesise antibody specific for common faecal coliforms, particularly in the distal colon, where coliform bacteria are found in the greatest numbers.18 Direct evidence for the ability of antigen in the lumen of the gut to influence the activity of lymphoid cells in the lamina propria comes from the work of Husband and Gowans.19
They showed that antibody producing cells, primed in the Peyer's patches, accumulated, divided and persisted in the lamina propria of the small intestine only when the specific antigen was present in the gut lumen.
A major difference between the experiments described in this paper, and those referred to concerning the control of IgG and IgA synthesis in mice, is the use of cells from the lamina propria rather than the Peyer's patch. This was necessary because lamina propria mononuclear cells are readily available in the human, whereas Peyer's patch cells are not. It is clear from early studies in rabbits and rodents that priming for an antibody response to orally administered antigen occurs in the Peyer's patch.'9 2( Antigen challenge in the human colon,21 or the rabbit ileum from which Peyer's patches have been removed, however,22 also results in a local secretory IgA response; it is therefore reasonable to expect that similar mechanisms controlling the class of immunoglobulin exist in the intestinal lamina propria.
We have found that B cells from the intestinal lamina propria are activated when harvested and are not responsive to the inductive or suppressive signals of the mitogens used. To determine whether the T cells in the human intestinal lamina propria preferentially enhance IgA synthesis, as has been shown for the Peyer's patch T cells in mice, will necessitate the separation of the T cells from the lamina propria mononuclear cells and their coculture with the unstimulated B cells from peripheral blood. 
